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S U } , i I M A R Y
The present  s tudy  is  concerned w i th  the  syn theses  and
the mechanisms of  solvolysis of  sul fonyl  subst i tuted me-
thyl  esters of  three di f ferent types of  strong oxygen acids,
i .  e .  a lkyl-  and arylsul fonylmethylperchlorates,  aryrsul fo-
nylmethylni t rates and arylsul fonylmethyl  arenesul fonates.
These esters are readi ly accessible uia t ]ne react ion of
an q-diazosulfone and the appropiate acid in an aprotic
so lvent .  The spec t ra l  da ta  and some proper t ies  o f  these
ner '^/  types of  compounds are discussed.
R SO2 C HN2 + HOZ -------,RSO 2CH7OZ . . -  Nz
I - I I I  (R= a lky l  o r  a ry l )
I :Z=CLO'  I I :Z=NO,  I I I :Z  =ArSO2
Hydrolysis of  I ,  I I  and I I I  in alkal ine media gives the
produc ts  shown in  the  equat ions  1-3 .
R S O z C H 2 O C I O 3  +  H z O  - )  R S O 2 H  +  H C O O H  +  H C 1 O 3  ( 1 )
R S O 2 C H 2 O N O }  +  H z O
R S O  
, C H T O S O T A T  +  H z O  +  R S O 2 H  +  H  2 C O  +  A r S O  e H  ( 3 )
Rates of  hydrolysis were determined by fo l lowing the
change in absorbance of  the substrate at  a sui table r ! ,uave-
length  in  the  uv  spec t rum.  In  ne i ther  o f  the  cases  can
the format ion of  the products of  the hydrolysis react ions
be exp la ined by  a  nuc leoph i l i c  subs t i tu t ion  o f  the  OZe(e .
g.  Clone, NO3e, ArSO3e resp. )  group despi te the pronoun-
ced leaving abi l i ty  of  these groups in nucleophi l ic  d isplace-
ment  reac t ions .  Th is  conc lus ion  is  suppor ted  by  k ine t ic
ev idence.
The hydrolysis react ion of  I  and I I  is  general  base ca-
talysed as indicated by rate measurements in buffer so-
lut ions,  the magnitudes of  solvent and kinet ic deuter ium
isotope ef fects,  and the ábsence of  H-D exchange at  the
reac t ion  cent re  dur ing  so lvo lys is .  The observed da ta  a re
consistent wi th a s low proton removal  as the rate control-
l ing  s tep .
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RSoz cH2oz + B slow ) Rso2 ïuto, + HBo
RSO2CHO + 7e  (Z= C lOs or  NO2 )
Valuable informat ion concerning the structure of  the t ran-
s i t ion  s ta te  o f  the  s low depro tonat ion  reac t ion  cou ld  be  ob-
tained from the magnitude of  the Brónsted coeff ic ient  for
t h e  h y d r o l y s i s  o f  I a  ( R =  p - C H s C o H  + ; F = O . 5 1 )  a n d  I I e  ( R =
p - N O z C o H  +  ; B  = 0 . 6 5 ) .  T h e  a c t i v a t i o n  p a r a m e t e r s  a n d  t h e
subst i tuent ef fects on the rates of  hydrolysis ( for  Ip ' ro=
0 . 7 9  a n d  f o r  I l e n p o o 2 -  = 1 . 3 3 ,  p o r p = 0 .  8 7  ; R =  a r y l )  a n d  
- o n
the  so lvent  induced-chemica l  sh i f t s  o f  the  methy lene pro-
tons provided addi t ional  informat ion about the nature of  the
rate determining step. The slow deprotonat ion is presumed
to  be  concer ted  w i th  the  subsequent  p roduc t  de termin ing
step in which an of  oxosul fone is most l ikely formed by
el iminat ion of  a chlorate ( for  I )  or  n i t r i te ( for  I I )  anion
respect ively.  The mechanism of hydrolysis for  I  and I I  is
designated as a carbonyl  forming el iminat ion react ion
( E c o 2 ) .
e  s ^ ,
RSo2 Óuoz last ,
The intermediacy of  a-  oxosul fones could not be ver i f ied
exper imental ly,  but  qui te probably they hydrolyse rapidly
to  su l f in ic  ac id  and fo rmic  ac id .
Rso 2c HO + Hzo 
fast 
, R S O 2 C H ( O H ) r 4  R S O 2 H  +  H C O 6 1 H
Hydrolysis of  I I I  was shown to be a spec' i f ic  base cata-
Iysed process  as  ind ica ted  by  the  so lvent  deuter ium iso-
tope ef fect ,  rapid H-D exchange at  the methylene group
dur ing solvolysis,  the absence of  a catalyt ic ef fect  of  other
bases than hydroxide ions (upon hydrolysis) ,  and the ef-
fect  of  added nucleophi les on the product format ion as wel l
as on the rates of  hYdrolYsis.
,^, ,^' 
e ru*, ÁU..9..^^^ ,Á'.
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The proposed mechanism of hydrolysis of  I I I  is  for  the
greater part  based on the magnitudes of  the subst i tuent
C lO3 or NO2 )
.Ê.-
1 0 9
effects on the solvent induced chemical  shi f ts of  the me-
thylene protons, the rates of  H-D exchange, and the ra-
tes  o f  hydro lys is .  The subs t i tuents  X  have a  more  pro-
nounced ef fect  on the solvent induced chemical  shi f ts of
the  methy lene pro tons  (o r=0.21  and on  the  ra tes  o f  T I -D
e x c h a n g e  ( p " = 3 . 0 )  t h a n  t h e  s u b s t i t u e n t s  Y  ( P " = 0 .  1  a n d  1 . 5
resp.  )  The 
- ia t io  gx /  py  i s  approx imate ly  the  same fo r  the
rates of  exchange and-the solvent induced chemical  shi f ts.
The rates of  hydrolysis exhibi t  a larger sensi t iv i ty to-
wards the subst i tuents Y than towards the subst i tuents X
(0"=2.  72  and Px=0 .  49)  .  These resu l ts  a re  in te rpre ted  in
terms of  a rate determining el iminat ion of  the arenesul-
fonate group from the reversibly formed a- sul fonylcarba-
n ion .  Produc t  s tud ies  in  methano l  as  the  so lvent  showed tha t
an  q-  su l fony lcarbene can no t  be  an  in te rmed ia te  in  the  me-
thoxide catalysed el iminat ion of  the arenesul fonate group.
Probabty the arenesul f inate group is also part ly el imina-
ted (at  least  in the methoxide catalysed react ion) in the
t rans i t ion  s ta te  o f  the  s low s tep .  Nuc leoph i l i c  par t i c ipa-
t ion of  the solvent (water or methanol)  is  probably invol-
ved dur ing the el iminat ion of  the arenesul fonate and are-
nesul f inate groups as is supported by the entropy of  act i -




In  a  compar i t i ve  d iscuss ion  i t  i s  a rgued tha t  the  obser -
ved react ions of  I ,  I I  and I I I  wi th base are energet ical ly
favourable al ternat ives to a nucleophi l ic  subst i tut ion reac-
t ion at  the a-su1fonyl  carbon atom. The Eao2 react ions
of I  and I I  are explained in terms of  ' *  faci le reduct ion of
the covalent ly bonded perchlorate and ni t rate groups. The
di f ferent course of  the hydrolysis of  I I I  must at  least  part-
1y be the resul t  of  the relat ively smal l  tendency of  arene-
sul fonate groups to undergo CHzO-SO2 bond cleavage giv ing
arenesul f inate anion.
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